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^ maltodextrin, based on the total weight of the carbohydrate matrix. The active compound to be encapsulated in the carbohydrate 
matrix can be selected from the group consisting of flavourants, fragrances, pharmaceuticals and wash-active components. 
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A moisture and oxygen stable composition and a process for obtaining said 
composition. 

The invention relates to a moisture and oxygen stable composition comprising 
inert core particles partially or completely coated with at least one active compound 
like a moisture or oxygen sensitive flavourant, a fragrance or another type of a moisture 
or oxygen sensitive compound e.g. a pharmaceutical in a carbohydrate matrix. Further, 
the invention relates to a fluid bed process for fixing volatile flavourants, fragrances or 
other volatile and moisture or oxygen sensitive compounds in an amorphous 
carbohydrate matrix as a coating on inert cores. 

With regard to the field of flavours it is noted that for instance efforts have been 
made to give the consumer a fresher tasting reconstitutable beverage mix by using 
certain natural, natural identical or artificial volatile compounds for improving the 
consumer's taste perception. Unlike liquid systems which usually retain flavourants 
without adverse stability problems, dry comestible beverage mixes are often lacking in 
flavour or have off-flavours due to poor storage stability. A fresh tasting, reconstituted 
beverage would increase the consumer's perception of freshness which is of paramount 
importance. 

Such compounds as coffee aroma, esters, acetaldehyde, various essential oils and 
sulphur compounds, augment or enhance the taste perception of convenience foods. 
Dry comestible mix systems present special problems when one tries to introduce 
volatile or aromatic flavourants therein. For example, such materials escape through 
and from the mix, or react so as to degrade or oxidize into compounds which are 
recognized to be less desirable. Therefore, there has been a long-standing need to fix by 
encapsulation, and prevent the escape of volatiles within a "powdered-mix" comestible 
and prevent oxidation thereof. Moreover, the process for fixing a volatile must produce 
a product which is easily reconstitutable and is capable of holding the fix over 
prolonged periods and under adverse storage conditions. 

A major problem inherent in fixing aromatics in food allowed substrates is the 
fact that those fixation substrates display idiosyncratic fixation characteristics. The 
substrate media may be sensitive to moisture, react with the entrained volatile or 
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produce flavour off-notes. Carbohydrates as a class offer a food-acceptable substrate in 
which volatiles and aromatics have been fixed. However, most water-soluble 
carbohydrate substrates are hygroscopic and will not reliably hold the fix for long 
periods. In view of the foregoing, there is a recognized need for an amorphous 
5 moisture-stable, water-soluble, food-approved substrate to encapsulate aromatic or 
volatile flavourants. 

Where flavours, such as essential oils, are not protected by an antioxidant, even 
further problems of off- flavour development are encountered due to oxidation caused 
by the inability of the carbohydrate matrix to protect the flavour from oxygen. 

10 EP 0 109 698 relates to a process for flavouring dry vegetable material like tea 

fannings and cut tobacco by separately mixing the dry vegetable material with a micro- 
encapsulated flavour and subsequently with an aqueous adhesive solution containing an 
adhesive like vegetable and microbial gums, for instance gum arabic, starches, 
cellulose derivatives and saccharides, for instance saccharose, as well as such a 

15 quantity of water that the water content of the mixture is at most 5% by weight, based 
on the total mixture. The obtained dry or almost dry product is subjected, if necessary, 
to a drying operation respectively a size reduction operation. However, the flavour 
present in the microcapsules, i.e. droplets of flavour oil encapsulated by an envelope of 
an edible hydrocolloid such as vegetable gum, a modified starch or gelatin, is not 

20 adequately protected against oxidation, so the shelf life of the flavoured products 
according to EP 0 109 698 is not considered sufficient. 

EP 0 070 719 is directed to the encapsulation of a volatile liquid in a carrier 
material by spraying an aqueous emulsion of the volatile liquid onto solid carrier 
material particles in a fluidised bed. The volatile liquid may be a flavouring oil or a 

25 perfume blend. The aqueous emulsion is prepared by emulsifying the volatile liquid in 
an aqueous solution of a carrier material selected from modified starches including 
Capsul®, gum acacia and gelatines. The particles upon which the emulsion is sprayed 
in the fluidised bed are for instance com starch particles, spray-dried flavour, gum 
acacia particles and tea powder. Although the aim of EP 0 070 719 is achieved, i.e. the 

30 production of volatile liquid encapsulated particles larger than spray-dried particles, it 
appeared that at prolonged shelf life, i.e. more than one year, the quality of the 
encapsulated flavour oil has decreased unsatisfactorily. Further, according to 
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WO 97/16078 the products according to EP 0 070 719 have the disadvantages of an 
insufficient mechanical stability, rather large amount of dust and a limited flowability. 

WO 97/16078 discloses a process for the production of non-dusting, spherical, 
free flowing, aromatic and odiriferous granulated material by introducing a flavour or 
5 fragrance emulsion submers into a fluid bed-rotor granulator comprising fluidised core 
material having a size in the range of 0.02 - 3.0 mm. The obtained granulated particles 
may be subjected to a second coating procedure with, for example, lipid substances. 
The carrier materials for the emulsion are for instance chemically modified starches, 
gelatin, gum arabic, carrageenan and other suitable materials. The core particles are 

10 selected from carbohydrates like glucose and lactose, fruit powder, fibres like cellulose 
fibers, sugar alcohols, organic and inorganic salts and herb powders like tea powder. 
However, at a prolonged shelf life the quality of the encapsulated flavour or fragrance 
decreases in an undesirable way -as suggested on page 1 of WO 00/36931- undesirable 
high amounts of flavour are present at the surface of the core particles, and therefore 

1 5 prone to oxidation. 

WO 00/36931 relates to encapsulated flavour and/or fragrance preparations 
having a size of 0.2 up to 2 mm and are produced by spraying an aqueous emulsified 
flavour and/or fragrance composition into a fluidised bed comprising granulation core 
particles. The average residence time in the fluidised bed is less than 20 minutes, 

20 preferably 5-10 minutes. The obtained fluidised bed granulate product may be 
encapsulated by a further product like a fat, wax, protein or other product. 

EP 0 284 790 Bl, discloses the flavouring of all kinds of vegetable products in 
the form of leaves, powders and particles, for instance tea farmings, by mixing or 
spraying thereon an emulsion comprising a hydrophobic flavour oil, film forming agent 

25 and an emulsifier. The film forming agents are for example polyvinyl acetate, polyvinyl 
alcohol, (modified) starches, (modified) proteins, gums or all kinds of cellulosic 
products. The emulsifiers can be selected from fatty acid mono- and diglycerides, esters 
derived from the combination of fatty acids with sorbitol or a saccharide or their 
alkoxylated derivatives or an ester of tartaric, citric, ascorbic and lactic acid. 

30 Resuming the above it is brought to the fore that there is a need for an improved 

moisture and oxygen stable composition comprising an active compound like a flavour 
oil which composition may lead to products having a prolonged shelf life. This is the 
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more important for commercial products, like flavoured tea farmings in tea bags present 
in the storage room and later on the shelves of a store. 

Surprisingly, it has now been found that an improved moisture and oxygen stable 
composition can be obtained by using a carbohydrate matrix comprising an amount of 5 
5 to 95 wt.% high molecular weight film forming carbohydrate in combination with 5 to 
30 wt.% mono, di and/or trisaccharides and 0 to 30 wt.% maltodextrin, based on the 
total weight of the carbohydrate matrix and brought into the form of a glossy state. 

Therefore, the invention relates to a moisture and oxygen stable composition 
comprising inert core particles partially or completely coated with at least one active 
10 compound encapsulated in a glossy state carbohydrate matrix, which matrix is 
characterized by 

5 to 95 wt.% high molecular weight film forming carbohydrate; 
5 to 30 wt.% mono, di and/or trisaccharides; and 
- 0 to 30 wt.% maltodextrin 
1 5 based on the total weight of the carbohydrate matrix. 

More in particular the carbohydrate matrix includes from 45 to 70 wt.%, 
preferably from 50 to 60 wt.% high molecular weight film forming carbohydrate. 
Suitable film forming carbohydrates are film forming gums, pectins, alginates, 
mucilages and mixtures thereof. Preferably the film forming carbohydrates are selected 
20 from gum arabic, gum acacia, tragacanth, karaya, ghatti, agar, alginates, carrageenans, 
fucellan, psyllium and mixtures thereof or from gelatin, dextran, xanthan, curdlan, 
cellulose, methylcellulose, ethylcellulose, hydroxyethylcellulose, hydroxypropyl 
cellulose, hydroxypropyl methylcellulose, carboxymethyl cellulose, low methoxy 
pectin, propylene glycol alginate and mixtures thereof. 
25 Most preferably the film forming agents are film forming gums, hydrocolloids 

and lipophilically modified starches. Examples of gums are gum arabic and gum 
acacia. Examples of suitably chemically modified starches are Capsul® and N-Lok 
(National Starch). Of course, also mixtures of film forming carbohydrates can be used 
in the compositions according to the invention. 
30 Another component of the carbohydrate matrix according to the invention are the 

mono, di and trisaccharides, which are used in an amount of 5 to 30 wt.%, preferably 
15-25 wt.%, based on the total weight of the carbohydrate matrix. Illustrative examples 
of mono, di and trisaccharides are glucose, fructose, maltose, sucrose, raffinose, xylitol 
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and materials, having a high content of such sugars like fruit juice solids. Preferably, at 
least 50 wt.% of the mono, di and trisaccharide material is a disaccharide as a high 
amount of monosaccharide may result in a somewhat sticky product whereas a high 
amount of trisaccharide may lead to a product more prone to oxidation, hi a preferred 
embodiment according to the invention the mono, di and trisaccharide material is 
sucrose. 

The carbohydrate matrix according to the invention further includes 0 to 30 wt.%, 
preferably 10 to 30 wt.% maltodextrin. The maltodextrin will preferably have a 
dextrose equivalent (DE) in the range of 1 to 25, most preferably in the range of 10 to 
20. A variety of maltodextrins meeting the above requirements are readily available 
commercially, including maltodextrins from e.g. tapioca, maize and potato. 

The carbohydrate matrix may be softened by the incorporation of up to 5 wt.% of 
an edible polyol such as glycerol, preferably 1 to 3 wt.%, based on the carbohydrate 
matrix. Also other components like anti-foam agents in an amount of up to 0.2 % 0 may 
be added. 

The active compound to be encapsulated in the carbohydrate matrix can be 
selected from the group consisting of flavourants, fragrances, pharmaceuticals and 
wash-active components. 

Flavourants are well-known in the art and are mentioned, e.g., in S. Arctander, 
Perfume and Flavor Materials of Natural Origin (Elisabeth, N.J., USA, 1996), in T.E. 
Furia et al, CRC Fenaroli's Handbook of Flavor Ingredients, 2nd Ed. (Cleveland, CRC 
Press Inc., 1975), and in H.B. Heath, Source Book of Flavors (The Avi Publishing 
Company Inc., Westport, Connecticut, 1981). 

Fragrances and mixtures thereof which can be used for the preparation of 
perfumed articles are e.g. naturally occurring products such as essential oils, absolutes, 
resinoids, resins, concretes etc., natural, nature identical and artificial fragrances, such 
as hydrocarbons, alcohols, aldehydes, ketones, ethers, acids, esters, acetals, ketals, 
nitriles etc., covering saturated and unsaturated compounds, aliphatic, carbocyclic and 
heterocyclic compounds, for instance as disclosed in S.Arctander (loc.cit.). 

Examples of flavour and/or fragrance ingredients which may be used within the 
scope of the invention are: geraniol, geranyl acetate, linalool, linalyl acetate, 
tetrahydrolinalool, citronellol, citronellyl acetate, dihydro myrcenol, dihydro myrcenyl 
acetate, tetrahydro myrcenol, terpineol, terpinyl acetate, nopol, nopyl acetate, 2- 
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phenylethanol, 2-phenylethyl acetate, benzyl alcohol, benzyl acetate, benzyl salicylate, 
styrallyl acetate, benzyl benzoate, amyl salicylate, dimethylbenzyl carbinol, 
trichloromethylphenylcarbinyl acetate, p-tert. butylcyclohexyl acetate, isononyl acetate, 
vetiveryl acetate, vetiverol, a-hexyl-cinnamaldehyde, 2-methyl-3 -(p-tert. butylphenyl)- 
5 propanal, 2-methyl-3-(p-isopropyl phenyl)-propanal, 3 -(p-tert. butylphenyl)-propanal, 
tricyclodecenyl acetate, tricyclo-decenyl propionate, 4-(4-hydroxy-4-methylpentyl)-3- 
cyclohexene carbaldehyde, 4-(4-methyl-3-pentenyl)-3-cyclohexene carbaldehyde, 4- 
acetoxy-3-pentyl-tetrahydropyran, 3-carboxymethyl-2-pentyl-cycIopentane, 2-n-heptyl- 
cyclopentanone, 3-methyl-2-pentyl-2-cyclopentanone, n-decanal, n-dodecanal, dec-9- 

10 en-l-ol, phenoxy-ethyl isobyutyrate, phenylacetaldehyde dimethylacetal, phenyl- 
acetaldehyde diethylacetal, geranyl nitrile, citronellyl nitrile, cedryl acetate, 3-iso- 
camphyl cyclohexanol, cedrylmethyl ether, isolongifolanone, aubepine nitrile, 
aubepine, heliotropine, coumarin, eugenol, vanillin, diphenyl oxide, hydroxy 
citronellal, ionones, methyl ionones, isomethyl ionones, irones, cis-3-hexenol and 

15 esters thereof, indan musk fragrances, tetralin musk fragrances, isochroman musk 
frangrances, macrocyclic ketones, macrolactone musk fragrances, ethylene brassylate 
and aromatic nutri-musk frangrances. 

The fragrance compositions according to the invention may be used successfully 
in perfumed articles. Examples of such perfumed articles are: soap, bath products, 

20 washing agents, dish washing and cleaning agents, pommanders, candles, cosmetics 
such as creams, ointments, body deodorant sticks and antiperspirant sticks. 

Also pharmaceuticals and wash-active components which are prone to humidity 
or oxygen can be used as active compound to be encapsulated in the carbohydrate 
matrix according to the invention. 

25 The inert core particles can be any particulate material which is inert under the 

fluidised bed conditions. However, for the sake of convenience the inert core particles 
can be selected from edible materials, preferably from the group consisting of vegetable 
particles like tea fannings, tea dust and tobacco particles, all kinds of crystal products 
like sugar crystals and salt crystals, further all sorts of fibers like organic and artificial 

30 fibers like gum arabic, cellulose cells, maltodextrin, plant seeds like sesame seed, 
caraway seed etc. and spray-dried flavours. The core particles may have a size in the 
range of 0.1 - 3 mm, preferably 0.2 - 1 .5 mm. 
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A major application of the invention is related to the field of flavours. In this 
respect it is noted that the final product according to the invention is capable of 
protecting and retaining 1 to 40 wt% or even more, preferably 10 to 20 wt.% 
flavourant as active compound, depending on the type of flavourant and based on the 
5 total weight of the flavour. Examples of flavourants, in particular aromatic or volatile 
flavourants, to be encapsulated in the carbohydrate matrix according to the invention 
are for instance essential oils, like bergamot oil, citrus oil, e.g. lemon oil, orange oil, 
grapefruit oil and other volatile flavourants, like bakery and savoury flavourants as well 
as food flavourants such as strawberry, raspberry, kiwi, etc.. Also other types of active 
10 compounds as indicated above can be encapsulated in the carbohydrate matrix 
according to the invention in an amount of 1-40 wt.% or more, preferably 10-20 wt.%, 
based on the total weight of the composition. 

With respect to the weight ratio between the core particles and the coating it is 
brought to the fore that said ratio may vary considerably but preferably is in the range 
15 of 5. 1 up to 1 .5, most preferably about 1:1. 

The products according to the invention can be produced by any suitable process, 
according to which a coating is fixed on inert core particles, for instance performed in a 
tumbler etc. Most preferably, the products according to the invention are produced by 
means of a fluidised bed process. 
20 Therefore, a further aspect of the invention is embodied by a process for 

producing the moisture and oxygen stable composition, comprising the steps of 
a) forming an aqueous carbohydrate solution containing a carbohydrate mixture 
consisting of 5 to 95 wt.% high molecular weight film forming carbohydrate(s), 
5 to 30 wt.% mono, di and trisaccharide(s), and 0 to 30 wt.% maltodextrin(s), 
25 b) incorporating at least one active compound defined above into the solution of step 
(a), and 

c) introducing the aqueous solution of step (b) into a fluidised bed comprising inert 
core particles and using an inlet air temperature of 40 - 120°C, preferably 60 - 
100°C, to obtain a stable core product coated with the active compound 
30 encapsulated in a glossy state carbohydrate matrix. 



More in general, the fluidised bed process may be carried out by spraying an 
emulsion of active compound and the carbohydrate matrix in water into a fluidised bed 
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agglomerator, which has previously been charged with a quantity of inert core particles 
or with a sample of small encapsulates containing the carbohydrate matrix to be 
employed in a bulk preparation. The emulsion containing the carbohydrate matrix coats 
the inert core particles fluidised by the passage of air through the bed and causes some 
5 agglomeration of the particles and a build-up of the components of the emulsion 
including the carbohydrate matrix. Since the residence time in the fluidised bed is 
controllable, the spraying of the emulsion may be continued until the required particle 
size of encapsulate has been obtained. 

In commercial practice, it is desirable to run the process as a continuous one, 
10 using equipment of appropriate size for the production required. Such continuous 
running tends to ensure the maximum uniformity of product. To achieve this, careful 
control of input spray rate, fluidisation air-flow rate and its temperature must be 
exercised. 

The fluidised bed apparatus for use in this process can be selected from those of 
1 5 various manufacturers, including Aeromatic AG of Muttenz in Switzerland and 

"Strea-1" laboratory agglomerator, also supplied by Aeromatic AG. Other useful 
agglomerators are supplied by the Calmic Division of William Boulton of Burslem, 
England and by the firm Glatt, Binzen, Germany. 

20 The invention is elucidated by means of the following examples and Figures 1-3. 

Figure 1 represents a schematical cross-section of an inert core particle coated with 
an active compound in a carbohydrate matrix according to the invention. More in 
particular the symbols 1-4 in Figure 1 have the following meanings: 
25 1) represents an inert core particle, coated with an active compound in a 

carbohydrate matrix; 

2) represents the inert core; 

3) represents the carbohydrate matrix; and 

4) represents the active compound. 

30 

Figure 2 illustrates the accelerated shelf life test of 

♦ a product according to the prior art based on 25 wt.% orange flavourant (QL 
06830 marketed by Quest International, the Netherlands) and 75 wt.% of a 
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carbohydrate matrix consisting of 50 wt.% Capsul® and 50 wt.% maltodextrin 
(DE 20) indicated in Table A, and sprayed at an inlet temperature of 85 °C; 

B a product according to the invention based on 25 wt.% orange flavourant (QL 
06830) and 75 wt.% of a carbohydrate matrix consisting of 50 wt.% Capsul®, 
25 wt.% maltodextrin (DE 20) and 25 wt.% sucrose indicated in Table A and 
sprayed at an inlet temperature of 85 °C, and 

A a product according to the invention as indicated above under ■ and sprayed at 
an inlet temperature of 100°C. 

In Figure 2 the X-axis represents the time in months at ambient (20°C) 
temperature, and the Y-axis represents the amount of carvone in wt.%, formed 
from the compositions according to the prior art and the invention due to 
oxidation of the limonene component of the used orange flavourant during the 
accelerated shelf life test at 40°C and at a relative humidity (RH) of 30%. 



Figure 3 illustrates the accelerated shelf life test of 

♦ the product according to the prior art defined in the legenda of Fig. 2, applied on 
a laboratory scale (GPCG01 Wurster) 

■ a product according to the invention, defined in the legenda of Fig. 2, applied on 
a laboratory scale (GPCG01 Wurster); and 

A a product according to the invention based on 25 wt.% orange flavourant 
(QL 06830) and 75 wt.% of a carbohydrate matrix consisting of 50 wt.% 
Capsul®, 25 wt.% maltodextrin (DE 20) and 25 wt.% sucrose applied in 
Table C on a pilot plant scale (GPCG30 Wurster). All samples were introduced 
at an inlet temperature of 85°C. 

In Figure 3 the X-axis represents the time in months at ambient (20°C) 
temperature, and the Y-axis represents the amount of carvone in wt.%, formed 
from the compositions according to the prior art and the invention due to 
oxidation of the limonene component of the used orange flavourant during the 
accelerated shelf life test at 40°C and at a relative humidity (RH) of 30%. As 
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apparent from Figure 3 there is no difference in oxidation stability when using a 
pilot plant installation (GPCG30 Wurster) or a laboratory installation. 

Example 1 

5 The following two formulations were prepared by dissolving or dispersing the 

components indicated below 

(a) 500 g of a carbohydrate matrix comprising 50 wt.% (250 g) Capsul® and 50 

wt.% (250 g) maltodextrin (DE 20) being a carbohydrate matrix used for 

marketed products; and 
10 (b) 500 g of a carbohydrate matrix consisting of 50 wt.% (250 g) Capsul®, 25 wt.% 

(115 g) maltodextrin (DE 20) and 25 wt.% (125 g) sucrose being a carbohydrate 

matrix according to the invention 
under stirring in 600 g water of 80°C for 30 minutes. Then the mixture was 
cooled to 20°C. An orange flavourant (QL 06830) without any antioxidant preservative 
15 was added in an amount of 25 wt.% on total dry solids (166 g) under stirring and the 
prepared feed was homogenised using a Ultra Turrax T50 at 10,000 rpm for about 3 
minutes. The homogenised feed (1266 g) was fed to a fluid bed GPCG01 laboratory 
agglomeration Wurster equipment with 700 g tea farmings fluidised, using a two fluid 
nozzle at 2 bar. Inlet air temperature was varied between 50°C and 105°C, resulting in a 
20 variable product temperature between 38 and 55°C. The applied feed temperature was 
30°C and the air inlet flow was 120 m 3 /hr. 
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TABLE A 



Experi- 
ment 


Matrix 
Flavour 
Pay load 


Inlet 
Temp. 


Product 
Ternp. 


Fresh oil 
reten- 
tion 


Spray- 
rate 


residence 
time 




% 


°C 


°C 


% 


g/min. 


Min. 


GPCG01 

VV UiolCl 


(a) 
25% 


85 


54 


84 


52 


20 


GPCG01 
wursier 


(b) 
25% 


55 


40 


82 


18 


60 


GPCGOl 
Wurster 


(b) 
25% 


65 


40 


87 


38 


30 


GPCGOl 
wurster 


(b) 

25% 


75 


43 


88 


50 


25 


GPCGOl 
i Wurster 


(b) 
25% 


85 


58 


92 


45 


31 


GPCGOl 

FT lUOivl 


(b) 
OL06S30 
25% 


95 


50 


94 


60 


19 


GPCGOl 
Wurster 


(b) 
QL0683O 
25% 


100 


56 


97 


60 


19 


GPCGOl 
Wurster 


(b) 
QL0683O 
25% 


105 


57 


92 


65 


16 



As apparent from Fig. 2, the product according to the invention had an excellent 
stability and a desired long storage life compared to the prior art product. More in 
5 particular the storage time of 8 weeks in the accelerated shelf life test at 40°C and a RH 
of 30% corresponds to a storage time of about one year at room temperature (20°C) and 
aRHof30%. 



10 



Example 2 

The formulations according to the invention were prepared in the way disclosed 
in Example 1, provided that the orange flavourant (QL 06830) without any antioxidant 
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preservative was added in the range of 30 to 60 wt.% on total dry matrix solids (i.e. die 
carbohydrate matrix was used in an amount ranging from 70 to 40 wt.%). 



TABLE B , 

5 



Experi- 
ment 


Matrix 
Flavour 
Pay load 


Inlet 
Temp. 


Product 
Temp. 


Fresh oil 
reten- 
tion 


Spray- 
rate 


residence 
time 


GPCG01 
Wurster 


QL06830 
30% 


85 


57 


88 


45 


17 


GPCG01 
Wurster 


QL06830 
35% 


85 


56 


86 


45 


12 


GPCG01 
Wurster 


QL06830 
40% 


54 


36 


n.d.* 


18 


33 


GPCG01 
Wurster 


QL06830 
50% 


52 


36 


n.d.* 


19 


27 


GPCG01 
Wurster 


QL06830 
60% 


55 


35 


n.d* 


19 


18 



* n.d. = not determined 



10 The product according to the invention had an excellent stability and a desired 

long storage life. More in particular the storage time of 8 weeks in the accelerated shelf 
life test at 40°C and a RH of 30% corresponds to a storage time of about one year at 
room temperature (20°C) and a RH of 30%. 
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Example 3 

A formulation according to the invention was prepared in the way disclosed in 
Example 1, but investigated on pilot plant scale (40 kg scale). 



TABLE C 



Experi- 
ment 


Matrix 
Flavour 
Pay load 


Feed 
Temp 


Inlet 
Temp. 


Product 
Temp. 


Fresh oil 
reten- 
tion 


Air 


Spray- 
rate 


residence 
time 




% 


°C 


°C 


°C 


% 


m3/hr 


g/rnin. 


Min. 


GPCG30 
Wurster 


QL0683O 
25% 


30 


85 


38 


90 


1000 


650 


53 



As apparent from Fig. 3, the product according to the invention had an excellent 
stability and a desired long storage life. More in particular the storage time of 8 weeks 
in the accelerated shelf life test at 40°C and a RH of 30% corresponds to an ambient 
shelflife of about one year at room temperature (20°C) and a RH of 30%. 
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CLAIMS 

1. A moisture and oxygen stable composition comprising inert core particles 
partially or completely coated with at least one active compound encapsulated in a 
carbohydrate matrix, which matrix is characterised by 

5 to 95 wt.% high molecular weight film forming carbohydrate; 
5 to 30 wt.% mono, di and trisaccharides; and 
- 0 to 30 wt.% maltodextrin 

based on the total weight of the carbohydrate matrix. 

2. The composition according to claim 1, characterised in that the film forming 
carbohydrate is present in an amount of 45 to 70 wt.%, preferably 50-60 wt.% based on 
the total weight of the carbohydrate matrix. 

3. The composition according to claim 1 or 2, characterised in that the film 
forming carbohydrate is selected from the group consisting of gum arabic, gum acacia, 
lipophilically modified starches and mixtures thereof. 

4. The composition according to any of claims 1-3, characterised in that the 
mono, di and trisaccharides are present in an amount of 15-25 wt.% based on the total 
weight of the carbohydrate matrix. 

5. The composition according to any of claims 1-4, characterised in that at least 
50 wt.% of the mono, di and trisaccharide material is a disaccharide. 

6. The composition according to claim 5, characterised in that the disaccharide is 
sucrose. 

7. The composition according to claims 5 or 6, characterised in that 100 wt.% of 
the mono, di and trisaccharide material is sucrose. 
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8. The composition according to any of claims 1-7, characterised in that the 
maltodextrin has a dextrose equivalent (DE) in the range of 1 to 25, preferably 10 to 20. 

9. The composition according to any of claims 1-8, characterised in that the 
5 active component encapsulated in the carbohydrate matrix is selected from the group 

consisting of flavourants, fragrances, pharmaceuticals and wash-active components. 

10. The composition according to any of claims 1-9, characterised in that the 
encapsulated active compound is at least one flavourant selected from the group 

10 consisting of essential oils, like bergamot oil, citrus oil, e.g. lemon oil, orange oil, 
grapefruit oil, bakery flavourants and savoury flavourants as well as further food 
flavours. 

11. The composition according to any of claims 1-10, characterised in that the 
15 encapsulated active compound is present in an amount of 1-40 wt.%, preferably 10-20 

wt.%, based on the total weight of the active compound containing carbohydrate 
matrix. 

12. The composition according to any of claims 1-11, characterised in that the 
20 core particles are selected from the group consisting of tea farmings, tea dust, tobacco 

particles, sugar crystals, salt crystals, plant seeds, fibres, spray-dried particles and 
cellulose cells. 

13. The composition according to any of claims 1-12, characterised in that the 
25 core particles have a size in the range of 0.1 - 3 mm, preferably 0.2 - 1.5 mm. 

14. The composition according to any of claims 1-13, characterised in that the 
weight ratio of the core particles and the coating is from 5:1 to 1:5, preferably about 
1:1. 
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15. A process for producing a moisture and oxygen stable composition 
comprising the steps of 

(a) forming an aqueous carbohydrate solution containing a carbohydrate mixture 
consisting of 5 to 95 wt.% high molecular weight film forming carbohydrate(s), 5 
to 30 wt.% mono, di and trisaccharide(s), and 0 to 30 wt.% maltodextrin(s); 

(b) incorporating at least one active compound into the solution of step (a); and 

(c) introducing the aqueous solution of step (b) into a fluid bed comprising inert core 
particles and using an inlet air temperature of 40 - 120°C, preferably 60 - 100°C, 
to obtain a stable core product coated with the active compound encapsulated in a 
carbohydrate matrix. 

16. The process according to claim 15, characterised in that the active 
compound is selected from the group consisting of flavourants, fragrances, 
pharmaceuticals and wash-active components. 

17. The process according to claim 15 or 16, characterised in that the core 
particles are selected from the group consisting of tea farmings, tobacco particles, sugar 
crystals, salt crystals, plant seeds, fibres, spray-dried particles and cellulose cells. 

18. Products comprising the composition according to any of claims 1-14 or 
prepared by the process according to any of claims 15-17. 



WO 02/47492 PCT/NL01/00912 

1/3 



Fig 



1 



WO 02/47492 



2/3 



PCT/NL01/00912 




WO 02/47492 



3/3 



PCT/NL01/00912 




.1 



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 
International Bureau 

(43) International Publication Date 
20 June 2002 (20.06.2002) 




PCT 



nil mil 


till 1 IJi 1 111 


III! 


in 



(10) International Publication Number 

WO 02/047492 A3 



(51) International Patent Classification 7 : A23L 1/22, A23F 
3/40, A23P 1/04, A61K 9/16 

(21) International Application Number: PCT/NL0 1/009 12 

(22) International Filing Date: 

14 December 2001 (14.12.2001) 



(25) Filing Language: 

(26) Publication Language: 



English 
English 



(30) Priority Data: 

002O4538.3 1 5 December 2000 (15.1 2.2000) EP 

(71) Applicant (for all designated States except US): QUEST 
INTERNATIONAL B.V. [NIVNL]; Huizerslraatweg 28, 
NL-I41 1 GP Naarden (NL). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): BURGER, Jack 
[NL/NL]; Bakboord 7, NL-1316 VA Almere (NL). 
CAMPANILE, Fabio [IT/NL]; Goudsbloemstraat 53/3, 
NL-1015 JK Amsterdam (NL). CORDA, Giuseppe 
[IT/NL]; De Jol 4, NL-3742 GL Baarn (NL). DOORN, 
Louis [NL/NL]; Zonnehoven 4, NL-3893 CB Zeewolde 
(NL). ORSEL, Roel [NL/NL]; Hagedis 33, NL-1275 BP 
Huizen (NL). WITTEVEEN, Frans [NL/NL]; Vlasland 
18, NL-3833 CM Leusden (NL). 



(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, 
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, 
GM, HR, HU, ID, IL, rN, IS, JP, KE, KG, KP, KR, KZ, LC, 
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, 
MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG, 
SI, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, 
VN, YU, ZA, ZW. 



(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, 
GB, GR, IE, IT, LU, MC, NL, PT, SE, TR), OAPI patent 
(BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, 
NE, SN, TD, TG). 

Published: 

— with international search report 

— before the expiration of the time limit for amending the 
claims and to be republished in the event of receipt of 
amendments 

(88) Date of publication of the international search report: 

21 November 2002 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette, 



(74) Agent: JORRITSM A, Ruurd; Nederlandsch Octrooibu- 
reau, Scheveningseweg 82, P.O. Box 29720, NL-2502 LS 
The Hague (NL). 



< 

CT\ 

^ ___ 

(54) Title: A MOISTURE AND OXYGEN STABLE COMPOSITION AND A PROCESS FOR OBTAINING SAID COMPOSI- 
^ TION 

(57) Abstract: The invention relates to a moisture and oxygen stable composition comprising inert core particles and a partial or 
complete coating thereon of at least one active compound encapsulated in a carbohydrate matrix, which matrix is characterised 
^5 bv: 5 !o 95 wt.% high molecular weight film forming carbohydrate; 5 to 30*wt.% mono, di and tri saccharides; and 0 to 30 wt.% 
£^ maltodextrin, based on the total weight of the carbohydrate matrix. The active compound to be encapsulated in the carbohydrate 
\^ matrix can be selected from the group consisting of flavou rants, fragrances, pharmaceuticals and wash -active components. 



INTERNATIONAL SEARCH REPORT 



I Atonal Application No 

,o./NL 01/00912 



I *■-<««. JECT MA A T3F3/40 A23P1/04 A61K9/16 



Arr-nrdino lo Intemalional Patent Classilicalion (IPC) or to both national ctassfficalion and IPC 



B. FIELDS SE ARCHED . 

Minimum documentation searched (dassilica.ion system ,toDowe<J by dassifteafon symbols) 



miiuiiwni uwvw»~" * * 

IPC 7 A23L A23F A23P A61K 



Documentation searched other than minimum 



documentation to the extent thai such documents are included in the fields searched 



i Electronic data base consulted during .he in terna.iona. search (name o. data base and. where practical search terms usee, 

EPO-Internal , WPI Data, PAJ, FSTA 



I C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category • 



Citation ot document, with indication, where appropriate, ot the relevant passages 

US 5 573 783 A (DESIENO MARK A ET AL) 
12 November 1996 (1996-11-12) 
column 5, line 26-30; claims 1,9,14,17; 
examples 3,4 

column 5, line 55 -column 6, line 5 

GB 844 772 A (PFITZER & CO, INC.) 
17 August 1960 (1960-08-17) 
page 4, line 46 -page 4, line 115; 
examples 1,2 
page 1, line 17-40 

US 6 056 949 A (MENZI HEINI ET AL) 
2 May 2000 (2000-05-02) 
column 5, line 60-67; claims 1,3,7; figure 
1; examples 2,5 
column 2, line 9-19 

-/-- 



Relevant lo claim No. 

1,2,4-7, 
9,11-14 



1,2,4-7, 
9,11-14 



1,2 



Further documents are listed in the continuation ot box C. 



Patent family members are listed in annex. 



• Special categories of cited documents : 

•A* document defining the general state of the art which Is not 

considered lo be of particular relevance 
E- earlier document but published on or after the international 

filing date 

•L' document which may throw doubts on priority ctaim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

•O* document referring to an oral disclosure, use. exhibition or 
other means 

•P" document published prior to the international fifing date but 
later than the priority date claimed 

Date ot the actual completion ot the international search 



3 September 2002 



•V later document published after the international filing jdate 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

•X' document of particular relevance; the claimed ^nlion 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

• Y* document of particular relevance; the claimed invention 

cannot be considered to involve an mventrvej stepw^gnme 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

document member of the same patent family 
Dale ot mailing ot the international search report 



10/09/2002 



Name and mailing address of the ISA 

European Patent Office, P.B. 5818 Patentlaan 2 
NL - 2280 HV Rijswijk 
Tel. (+31 -70) 340-2040. Tx. 31 651 epo nl. 
Fax: (+31-70) 340-3016 

Form PCT/1SA/210 (second Sheet) (July 1992) 



Authorized officer 



Uhl, M 



page 1 of 2 



INTFRNATIONAL SEARCH REPORT 



I itional Application No 

, u./NL 01/00912 



^.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ° Citation ol ctocumenl. with indication. where appropriate, ot the relevant passages 



RelevanI to claim No. 



WO 00 36931 A (UHLEHANN JENS ;B0ECK 
REINHARD (DE); HAARMANN & REIMER GMBH 
(DE); H) 29 June 2000 (2000-06-29) 
page 3, line 12-17 
page 6, line 17-21 
examples 1,3,5 



1-18 



US 4 534 983 A (K0ENE CASPER H 

13 August 1985 (1985-08-13) 
examples 1-4 

US 4 880 649 A (HOLZNER GUENTER 

14 November 1989 (1989-11-14) 
claim 1; examples 1,2 

WO 91 17821 A (DAN0CHEMO AS) 
28 November 1991 (1991-11-28) 
examples 1-6,9,11 



ET AL) 



ET AL) 



10,12,15 



10,12,15 



1-18 



Foim PCT/1SA/210 (continuation ol second sheet) (July 1992) 



page 2 of 2 



• 


IMXFRNATIONAL SEARCH REPORT 

(formation on patent family members 


1 itional Application No 

.v,./NL 01/00912 




Patent document 
cited in search report 


Publication 
date 


Patent family 
member(s) 


Publication 
date 



US 5573783 A 12-11-1996 AU 4866996 A 04-09-1996 

CA 2212803 Al 22-08-1996 

EP 0812187 Al 17-12-1997 

JP 11500127 T 06-01-1999 

WO 9625150 Al 22-08-1996 



6B 844772 A 17-08-1960 NONE 



US 6056949 A 02-05-2000 WO 9716078 Al 09-05-1997 

DE 59609238 Dl 27-06-2002 

EP 0859554 Al 26-08-1998 

JP 2000513204 T 10-10-2000 



WO 0036931 A 29-06-2000 DE 19956604 Al 02-11-2000 

AU 2095500 A 12-07-2000 

BR 9916315 A 14-08-2001 

CN 1330519 T 09-01-2002 

WO 0036931 Al 29-06-2000 

EP 1139791 Al 10-10-2001 



US 4534983 A 13-08-1985 



NL 


8203963 


A 


01-05-1984 


AT 


25455 


T 


15-02-1987 


AU 


2013683 


A 


19-04-1984 


CA 


1223117 


Al 


23-06-1987 


DE 


3369782 


Dl 


19-03-1987 


DK 


473683 


A 


15-04-1984 


EP 


0109698 


Al 


30-05-1984 


ES 


526485 


DO 


16-06-1985 


ES 


8505809 


Al 


16-10-1985 


JP 


1904415 


C 


08-02-1995 


JP 


3035899 


B 


29-05-1991 


JP 


59091858 


A 


26-05-1984 


KR 


9109196 


Bl 


04-11-1991 


US 


4617945 


A 


21-10-1986 


ZA 


8307626 


A 


27-06-1984 



US 4880649 A 14-11-1989 



AU 


608303 


B2 


28-03-1991 


AU 


1339688 


A 


29-09-1988 


CA 


1336871 


Al 


05-09-1995 


DE 


3883273 


Dl 


23-09-1993 


DE 


3883273 


T2 


27-01-1994 


EP 


0284790 


A2 


05-10-1988 


JP 


2672323 


B2 


05-11-1997 


JP 


63301760 


A 


08-12-1988 



WO 9117821 A 28-11-1991 AU 7903191 A 10-12-1991 

WO 9117821 Al 28-11-1991 

DK 530277 T3 02-01-1995 

EP 0530277 Al 10-03-1993 

FI 925101 A 10-11-1992 



Form PCT/tSA/210 (patent family annex) (July 1992) 



